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DETAILED ACTION 
Information Disclosure Statement 

The references listed in the Information Disclosure Statement submitted on 
October 17, 2003 and May 4, 2005 have been considered by the examiner (see 
attached PTO-1449). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-6, 8, 13, 14, 22, 30-34, 42, 43, 51, 52, 54, 56-60, 62, 64 and 66 are 
rejected under 35 U.S.C. 102(e) as being anticipated by Diethorn (United States Patent 
6,442,275). 

Regarding claim 1, Diethorn discloses consolidated voice activity detection and 
noise estimation. In addition, Diethorn discloses a speech communication apparatus 
comprising: a signal output transducer for receiving a distant signal from a far-end talker 
and producing acoustic energy of the distant signal; a signal input transducer for 
producing a near-end signal which may contain a component representing a speech 
activity of a near-end talker or an acoustic echo component, or both, wherein said 
acoustic echo component occurs as a result of the distant signal being transmitted 
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through an acoustic echo path from the signal output transducer to the signal input 
transducer; an echo canceller for producing an echo replica from said distant signal and 
a residual echo; a residual echo detector for detecting a difference between said near- 
end signal and said echo replica and supplying the difference as said residual echo to 
said echo canceller; and a spectral shaper for receiving one of said near-end signal and 
said residual echo as a first input signal, receiving said echo replica as a second input 
signal, estimating from the first and second input signals said acoustic echo component 
when said speech activity is low or zero, and shaping spectrum of said first input signal 
with the estimated acoustic echo component, as disclosed at column 2, line 1 through 
column 5, line 50 and exhibited in figures 1 and 2. 

Regarding claim 2, Diethorn discloses everything claimed as applied above (see 
claim 1), in addition Diethorn discloses wherein the spectral shaper estimates said 
acoustic echo component for each of a plurality of subband frequencies, of audio 
spectrum, as disclosed at column 2, line 1 through column 5, line 50 and exhibited in 
figures 1 and 2. 

Regarding claim 3, Diethorn discloses everything claimed as applied above (see 
claim 1), in addition Diethorn discloses wherein the spectral shaper estimates said 
acoustic echo component from a ratio of said first input signal to the second input 
signal, as disclosed at column 2, line 1 through column 5, line 50 and exhibited in 
figures 1 and 2. 

Regarding claim 4, Diethorn discloses everything claimed as applied above (see 
claim 1), in addition Diethorn discloses wherein said spectral shaper estimates said 
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acoustic echo component from a ratio of said first input signal to said second input 
signal for each of a plurality of subband frequencies of audio spectrum, as disclosed at 
column 2, line 1 through column 5, line 50 and exhibited in figures 1 and 2. 

Regarding claim 5, Diethorn discloses everything claimed as applied above (see 
claim 1), in addition Diethorn discloses wherein said spectral shaper comprises: means 
for dividing said first input signal into a first set of subband frequency component 
signals; means for dividing said second input signal into a second set of subband 
frequency component signals; a plurality of subband spectral shaping means, each of 
the subband spectral shaping means receiving a corresponding one of the first set of 
subband frequency component signals as a first subband signal, receiving a 
corresponding one of the second set of subband frequency component signals as a 
second subband signal, producing an estimate of a subband acoustic echo component 
from the first and second subband signals, and shaping the first subband signal with the 
estimate of the subband acoustic echo component; and means for combining output 
signals of said plurality of subband spectral shaping means, as disclosed at column 2, 
line 1 through column 5, line 50 and exhibited in figures 1 and 2. 

Regarding claim 6, Diethorn discloses everything claimed as applied above (see 
claim 5), in addition Diethorn discloses wherein each of said subband spectral shaping 
means comprises: a division circuit for producing a ratio of said first subband signal to 
said second subband; a smoother for smoothing said ratio when said speech activity is 
low or zero; a multiplier for multiplying said second subband signal by said smoothed 
ratio to produce said estimate of the subband acoustic echo component; and a 
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subtracter for producing a difference signal representative of the difference between the 
first subband signal and the estimate supplied from the multiplier, as disclosed at 
column 2, line 1 through column 5, line 50 and exhibited in figures 1 and 2. 

Regarding claim 8, Diethorn discloses everything claimed as applied above (see 
claim 6), in addition Diethorn discloses wherein the division circuit includes first and 
second smothers for smoothing the first and second subband signals, respectively, 
before the ratio is produced, as disclosed at column 2, line 1 through column 5, line 50 
and exhibited in figures 1 and 2. 

Regarding claim 13, Diethorn discloses everything claimed as applied above 
(see claim 1), in addition Diethorn discloses a harmonic generator for emphasizing 
harmonics components of said distant signal contained in the echo replica from said 
echo canceller, as disclosed at column 2, line 1 through column 5, line 50 and exhibited 
in figures 1 and 2. 

Regarding claim 14, Diethorn discloses everything claimed as applied above 
(see claim 1), in addition Diethorn discloses wherein said echo canceller comprises: 
means for dividing said residual echo into a first set of subband frequency component 
signals; means for dividing said distant signal into a second set of subband frequency 
component signals; an adaptive filter bank for adaptively filtering said second set of 
subband frequency component signals according to the first set of subband frequency 
component signals; means for combining output signals of said adaptive filter bank to 
produce said echo replica; and means for nullifying the first set of subband frequency 
component signals when said speech activity is high, wherein said spectral shaper 
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comprises: a plurality of subband spectral shaping means, each of the subband spectral 
shaping means receiving a corresponding one of the first set of subband frequency 
component signals as a first subband signal, receiving a corresponding one of the 
output signals of said adaptive filter bank as a second subband signals, producing an 
estimate of a subband acoustic echo component from the first and second subband 
signals, and shaping the first subband signal with the estimate of the subband acoustic 
echo component; and means for combing output signals of said plurality of subband 
spectral shaping means, as disclosed at column 2, line 1 through column 5, line 50 and 
exhibited in figures 1 and 2. 

Regarding claim 22, Diethorn discloses a signal output transducer for receiving a 
distant signal from a far-end I talker and producing acoustic energy of the distant signal; 
means for dividing said distant signal into a first set of subband frequency component 
signals; a signal input transducer for producing a near-end signal which may contain a 
component representing a speech activity of a near-end talker or an acoustic echo 
component, or both, wherein said acoustic echo component occurs as a result of the 
distant signal being transmitted through an acoustic echo path from the signal output 
transducer to the signal input transducer; means for dividing said near-end signal into a 
second set of subband frequency component signals; a plurality of subband echo 
suppressors, each of the subband echo suppressors comprising: an echo canceller for 
producing an echo replica from a corresponding one of the first set of subband 
frequency component signals and a subband residual echo; a residual echo detector for 
detecting a difference between a corresponding one of the second set of subband 
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frequency component signals and said echo replica and supplying the difference as said 
residual echo to said echo canceller; and subband spectral shaping means for receiving 
said residual echo as a first subband input signal, receiving said echo replica as a 
second subband input signal, 6stimating from the first and second input signals said 
acoustic echo component when said speech activity is low or zero, and shaping the first 
subband input signal with the estimated acoustic echo component to produce an output 
signal of the subband echo suppressor, and means for combining the output signals of 
the plurality of subband echo suppressors, as disclosed at column 2, line 1 through 
column 5, line 50 and exhibited in figures 1 and 2. 

Regarding claim 30, Diethorn discloses a method of suppressing acoustic echo, 
comprising the steps of: a) receiving a distant signal from a far-end talker and producing 
acoustic energy of the distant signal from a signal output transducer; b) producing a 
near-end signal from a signal input transducer which may contain a component 
representing a speech activity of a near-end talker or an acoustic echo component, or 
both, wherein said acoustic echo component occurs as a result of the distant signal 
being transmitted through an acoustic echo path from the signal output transducer to 
the signal input transducer; c) producing an echo replica from said distant signal and a I 
residual echo, detecting said residual echo between said near-end signal and said echo 
replica and using the residual echo as a feedback signal to produce said echo replica; 
and d) receiving one of said near-end signal and said residual echo as a first input 
signal, receiving said echo replica as a second input signal, and estimating from the first 
and second input signals said acoustic echo component when said speech activity is 
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low or zero; and e) shaping spectrum of said first input signal with the estimated 
acoustic echo component, as disclosed at column 2, line 1 through column 5, line 50 
and exhibited in figures 1 and 2. 

Regarding claim 31, Diethorn discloses everything claimed as applied above 
(see claim 30), in addition Diethorn discloses wherein step (d) estimates the acoustic 
echo component for each of a plurality of subband frequencies of audio spectrum, as 
disclosed at column 2, line 1 through column 5, line 50 and exhibited in figures 1 and 2. 

Regarding claim 32, Diethorn discloses everything claimed as applied above 
(see claim 30), in addition Diethorn discloses wherein step (d) estimates the acoustic 
echo component from a ratio of the first input signal to the second input signal, as 
disclosed at column 2, line 1 through column 5, line 50 and exhibited in figures 1 and 2. 

Regarding claim 33, Diethorn discloses everything claimed as applied above 
(see claim 30), in addition Diethorn discloses wherein step (d) estimates the acoustic 
echo component from a ratio of the first input signal to the second input signal for each 
of a plurality of subband frequencies of audio spectrum, as disclosed at column 2, line 1 
through column 5, line 50 and exhibited in figures 1 and 2. 

Regarding claim 34, Diethorn discloses everything claimed as applied above 
(see claim 30), in addition Diethorn discloses wherein step (d) comprises: di) dividing 
the first input signal into a first set of subband frequency component signals; d 2 ) dividing 
the second input signal into a second set of subband frequency component signals; d 3 ) 
receiving a corresponding one of the first set of subband frequency component signals 
as a first subband signal, receiving a corresponding one of the second set of subband 
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frequency component signals as a second subband signal, producing an estimate of a 
subband acoustic echo component from the first and second subband signals, and 
shaping the first subband signal with the estimate of the subband acoustic echo 
component; and d 4 ) combining output signals of said plurality of subband spectral 
shaping means as disclosed at column 2, line 1 through column 5, line 50 and exhibited 
in figures 1 and 2. 

Regarding claim 42, Diethorn discloses everything claimed as applied above 
(see claim 30), in addition Diethorn discloses accentuating harmonics components of 
the instant signal contained in the echo replica before estimating the acoustic echo 
component, as disclosed at column 2, line 1 through column 5, line 50 and exhibited in 
figures 1 and 2. 

Regarding claim 43, Diethorn discloses everything claimed as applied above 
(see claim 30), in addition Diethorn discloses wherein step (c) comprises the steps of: 
dividing the residual echo into a first set of subband frequency component signals; 
dividing said distant signal into a second set of subband frequency component signals; 
adaptively filtering said second set of subband frequency component signals according 
to the first set of subband frequency component signals; combining the adaptively 
filtered signals to produce said echo replica; and nullifying the first set of subband 
frequency component signals when said speech activity is high, wherein step (d) 
comprises: receiving a corresponding one of the first set of subband frequency 
component signals as a first subband signal, receiving a corresponding one of the 
adaptively filtered signals as a second subband signal, and producing an estimate of a 
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subband acoustic echo component from the first and second subband signals; shaping 
the first subband signal with the estimate of the subband acoustic echo component; and 
combining a plurality of said shaped first subband signals, as disclosed at column 2, line 
1 through column 5, line 50 and exhibited in figures 1 and 2. 

Regarding claims 51, 52, 54, 56-60, 62, 64, and 66 they are interpreted and thus 
rejected based on the rejections cited above. 

Allowable Subject Matter 

Claims 7, 9-12, 15-21, 23-29, 35-41, 44-50, 53, 55, 61, 63, 65 are objected to as 
being dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

Citation of Pertinent Art 

Marchok et al. (United States Patent 6,526,140), discloses consolidated voice 
activity detection and noise estimation. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jefferey F. Harold whose telephone number is 
(571)272-7519. The examiner can normally be reached on 8AM - 4:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ahmad Matar can be reached on (571)2727488. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. / / 




Jefferey F Harold 
Primary Examiner 
Art Unit 2614 
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